We performed a photoemission study on the (a-Si)/Si(111) homojunction with a thin intralayer of calcium fluoride (one monolayer). The intralayer and the amorphous silicon were grown in situ on cleaved Si(111) single crystals. From the core-level analysis we found a valence-band discontinuity of 0.35 eV due to the electrostatic dipole induced by the intralayer ionic bonds. Our results show that the intralayer forms an abrupt interface with Si and that the overlayer valence band has a lower binding energy than the substrate one. This implies that the most probable interface configuration is Si(111)-Ca-F-(a-Si), confirming the results of previous works on the CaF&/Si(111) interface.
INTRODUCTION
The great progress in device engineering made in the last years is strongly related to the basic research performed on the properties of heterojunctions. One of the most studied problems is the formation of band discontinuities and the possibility of their tuning to modify the transport properties of the heterojunctions. Several theoretical models' " were developed to calculate the band offsets of semiconductor-semiconductor junctions and several experimental works have been performed to test these theoretical predictions. ' ' Indeed, the possibility of modifying the band offsets by the introduction of thin intralayers of different materials between the two sides of the junction was demonstrated, ' ' and this effect was explained with the formation of an electrostatic dipole at the interface.
We will show that a similar effect can be induced in a homojunction inserting, at the interface, a thin layer of a material composed by molecules that have an intrinsic dipole.
We used CaFz to create an intralayer in the (aSi)/Si(111) homojunction. Calcium fluoride has a fluorite structure, with a 0.6% lattice mismatch with respect to Si, and it maintains a molecular form during the evaporation process. Indeed, CaF2/Si(111) is an abrupt junction (see To discriminate between bulk and overlayer contributions we must consider the intensity evolution of both peaks with the increasing overlayer thickness. In the top spectrum of Fig. 2 (15-A a-Si thickness) we see that the higher kinetic-energy doublet increases in intensity while the middle one decreases. The increasing intensity feature is attributed to the overlayer, while the decreasing one is attributed to the bulk. The two features maintain an energy separation of 0.35 eV.
In the top spectrum of Fig. 2 
